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Description
BACKGROUND OF THE INVENTION

Field of the invention

[0001] The presentinvention relates to the papermak-
ing arts. More specifically, the present invention is a pa-
permaker’s or dryer fabric for use on the dryer section of
a paper machine, such as on a single-run dryer section.
[0002] Duringthe papermaking process, a fibrous web
is formed by depositing a fibrous slurry on a forming fabric
in the forming section of a paper machine. Alarge amount
of water drains from the slurry through the forming fabric,
leaving (he fibrous web on the surface thereof.

[0003] The newly formed web proceeds from the form-
ing section to a press section, which includes a series of
press nips. The fibrous web passes through the press
nips supported by a press fabric, or, as is often the case,
between two press fabrics. US 5,503,196 describes a
papermakers fabric having a system of machine-direc-
tion yarns residing interior of the fabric surfaces which is
particularly useful as a dryer fabric on the dryer section
of a papermachine. GB 2 292 755 discloses a papermak-
ers fabric which is woven from machine-direction yarns
and one or more layers of cross-machine direction yarns
in which at least one of the layers comprises relatively
large and small yarns which can be used as a dryer fabric.
In the press nips, the fibrous web is subjected to com-
pressive forces which squeeze water therefrom. This wa-
ter is accepted by the press fabric or fabrics and, ideally,
does not return to the web.

[0004] The web, by now a sheet, finally proceeds to a
dryer section, which includes at least one series of rotat-
able dryer drums or cylinders which are heated from with-
in by steam. The sheet is directed in a serpentine path
sequentially around each in the series of drums by one
or more dryer fabrics, which hold it closely against the
surfaces of the drums. The heated drums reduce the wa-
ter content of the sheet to a desirable level through evap-
oration.

[0005] In a dryer section, the dryer cylinders may be
arranged in a top and a bottom row or tier. Those in the
bottom tier may be staggered relative to those in the top
tier, rather than being in a strict vertical relationship. As
the sheet proceeds through the dryer section, it may pass
alternately between the top and bottom tiers as it passes
first around a dryer cylinder in one of the two tiers, then
around a dryer cylinder in the other tier, and so on se-
quentially through the dryer section.

[0006] As shown in Figure 5, in dryer sections, the top
and bottom tiers of dryer cylinders may each be clothed
with a separate dryer fabric 99. In such a situation, paper
sheet 98 being dried passes unsupported across the
space, or "pocket", between each dryer cylinder and the
next dryer cylinder on the other tier.

[0007] In a single tier dryer section, a single row of
cylinders along with a number of turning rolls may be

10

15

20

25

30

35

40

45

50

55

used. The turning rolls may be solid or vented.

[0008] Inordertoincrease production rates andto min-
imize disturbance to the sheet, single-run dryer sections
are used to transport the sheet being dried at high
speeds. In a single-run dryer section, such as that shown
in Figure 8, a paper sheet 198 is transported by use of a
single dryer fabric 199 follows a serpentine path sequen-
tially about dryer cylinders 200 in the top and bottom tiers.
[0009] It will be appreciated that, in a single-run dryer
section, the dryer fabric holds the paper sheet being dried
directly against the dryer cylinders in one of the two tiers,
typically the top tier, but carries it around the dryer cylin-
ders in the bottom tier. The fabric return run is above the
top dryer cylinders. On the other hand, some single-run
dryer sections have the opposite configuration in which
the dryer fabric holds the paper sheet directly against the
dryer cylinders in the bottom tier, but carries it around
the top cylinders. In this case, the fabric return run is
below the bottom tier of cylinders. In either case, a com-
pression wedge is formed by air carried along by the
backside surface of the moving dryer fabric in the nar-
rowing space where the moving dryer fabric approaches
adryer cylinder. The resulting increase in air pressure in
the compression wedge causes air to flow outwardly
through the dryer fabric. This air flow, in turn, forces the
paper sheet away from the surface of the dryer fabric, a
phenomenon known as "drop off". "Drop off" can reduce
the quality of the paper product being manufactured by
causing edge cracks. "Drop off" can also reduce machine
efficiency if it leads to sheet breaks.

[0010] Many paper mills have addressed this problem
by machining grooves into the dryer cylinders of the lower
tierand/or rolls or by adding a vacuum source to the dryer
rolls. Both of these expedients allow the air otherwise
trapped in the compression wedge to be removed without
passing through the dryer fabric, although both are ex-
pensive

[0011] The presentinvention provides a solution to this
problem in the form of a dryer fabric having void volume
on at least one of its surfaces, that is on its back side
surface which does not come into contact with the paper
web and/or on its front side surface which does come
into contact with the paper web. The void volume gives
the air carried into the compression wedge somewhere
to go other than through the fabric.

SUMMARY OF THE INVENTION

[0012] Accordingly, the present invention is a paper-
maker’s dryer fabric.

[0013] The papermaker’s dryer fabric has a first sur-
face and a second surface comprising a first layer and a
second layer of cross-machine direction (CD) yarns
wherein the first layer of CD yarns is disposed at the first
surface of the fabric and the second layer of CD yarns is
disposed at the second surface of the fabric; and a plu-
rality of machine-direction (MD) yarns arranged in groups
each having a first MD yarn and two second MD yarns;
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wherein said first MD yarn (44) in each group is interwo-
ven with said CD yarns of said first and second layers in
a duplex weave, wherein the first MD yarn interweaves
twice with the CD yarns of the first layer and twice with
the CD yarns of the second layer within a repeat pattern
while binding with only one CD yarn of the first layer each
time it interweaves with the first layer and binding with
only one CD yarn of the second layer each time it inter-
weaves with the second layer; wherein said second MD
yarns in each said group are also interwoven with said
CD yarns of said first and second layers in a duplex
weave, said second MD yarns binding with only one CD
yarn of said first layer when interweaving therewith and
floating over at least two consecutive CD yarns of said
second layer when interweaving therewith within said re-
peat pattern; and wherein said first MD yarn in each said
group is between said two second MD yarns thereof,
whereby a continuous air channel is formed on the sec-
ond surface of the fabric by said first MD yarn between
said second MD yarns in each said group.

[0014] The fabric may be disposed onthe dryer section
in endless form, such that the continuous air channels
residue on the back-side (or inner) surface and/or the
front side surface thereof. The continous air channels
provide void volume for air carried into the compression
wedge formed between the fabric and a dryer cylinder
when the fabric is used on a dryer section such as a
single-run dryer section.

[0015] The present invention will now be described in
more complete detail with frequent reference being made
to the drawing figures, which are identified below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Figure 1is a plan view of a surface of a papermaker’s
fabric according to an embodiment of the present
invention;

Figure 2 is a plan view of another surface of the pa-
permaker’s fabric of Figure 1;

Figure 3A is a cross-sectional view taken in the war-
pwise direction as indicated by line 3-3 in Figure 1;
Figure 3B is a cross-sectional view of a papermak-
er’s fabric according to another embodiment of the
present invention;

Figure 4 is a cross-sectional view taken in the weft-
wise direction as indicated by line 4-4 in Figure 1;
Figure 5 is a cross-sectional view of a dryer section;
Figure 6 is a plan view of a surface of a papermaker’s
fabric according to another embodiment of the
present invention; [and]

Figure 7 is a cross-sectional view of the papermak-
er’s fabric of Figure 6; and

Figure 8 is a cross-sectional view of a single-run dry-
er section.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] With reference now to these figures, Figure 1
is a plan view of a surface 12 of the papermaker’s fabric
10 according to an embodiment of the present invention.
In Figure 1, the machine direction (MD) and cross-ma-
chine direction (CD) are as indicated. The spacing be-
tween the yarns of the papermaker’s fabric 10 in this and
other figures is exaggerated for the sake of clarity. Figure
1 shows two repeats of the weave pattern side by side
one another.

[0018] Figure 3A is a cross-sectional view, taken as
indicated by line 3-3 in Figure 1. It will be observed that
fabric 10 includes two layers of CD yarns. As fabric 10
may be flat woven and subsequently joined into endless
form with a seam, the CD yarns are weft, or filling, yarns
in the process by which fabric 10 is produced. A first layer
14 of CD yarns includes CD yarns 21,23,25,27,29,31,
while a second layer 16 of CD yarns includes CD yarns
22,24,26,28,30,32. As is apparent in Figures 1 and 3A,
the CD yarns in the two layers 14,16 are not in vertically
stacked positions. Rather they alternate with one another
in machine direction of the fabric 10, so that both layers
are visible in the view presented in Figure 1. In reality,
CD yarns 21,23,25,27,29,31 of the first layer 14 may
barely be visible on the surface 12 of the actual fabric 10
as the spacing between the yarns is quite small.

[0019] Returning now to Figure 1, MD yarns 41-52,
which are warp yarns in the process by which the fabric
is woven, may be flat monofilament yarns having cross
sections of substantially rectangular shape. The cross-
sectional shape of MD yarns 41-52 is shown in Figure 4,
a cross-sectional view taken in the weftwise direction as
indicted by line 4-4 in Figure 1.

[0020] MD yarns41-52 are arranged in groups of three
in which two MD yarns are twinned and weave as one
with the CD yarns 21-32. Specifically, MD yarns 42,43;
MD yarns 45,46; MD yarns 48,49; and MD yarns 51,52
are twinned pairs, which are separated from those adja-
cent thereto by MD yarns 41,44,47,50. These latter MD
yarns 41,44,47,50 define continuous air channels 60 on
the surface 12 of the fabric 10 in a manner to be described
below.

[0021] The twinned MD yarn pairs form long floats on
the surface 12 of the fabric 10. Specifically, MD yarns
42,43 weave under CD yarns 21 and 22, over CD yarns
23-31, and under CD yarns 32 in each repeat of the
weave pattern, whereby MD yarns 42,43 float over four
consecutive CD yarns 24,26,28,30 of the second layer
16 on the surface 12 of the fabric 10. MD yarns 48,49
weave in the same manner as MD yarns 42,43.

[0022] Similarly, MD yarns 45,46 weave over CD yarns
21-25, under CD yarns 26-28, and over CD yarns 29-32
in each repeat of the weave pattern, whereby MD yarns
45,46 float over four consecutive CD yarns 30,32,22,24
of the second layer 16 on the surface 12 of the fabric 10.
MD yarns 51,52 weave in the same manner as MD yarns



5 EP 1 560 977 B1 6

45,46. The floats formed by MD yarns 45,46 and MD
yarns 51,52 are offsetin the machine direction from those
formed by MD yarns 42,43 and MD yarns 48,49 by six
CD yarns.

[0023] MD vyarns 41,44,47,50, which separate the
twinned MD yarn pairs from one another, weave over
three CD yarns and under the following three CD yarns
in a repeating pattern. Specifically, MD yarns 41,47
weave over CD yarns 21,22,23, under CD yarns
24,25,26, over CD yarns 27,28,29, and under CD yarns
30,31,32 in each repeat of the weave pattern. On the
other hand, MD yarns 44,50 weave over CD yarn 21,
under CD yarns 22,23,24, over CD yarns 25,26,27, under
CD yarns 28,29,30, and over CD yarns 31,32. As such,
MD yarns 44,50 weave with the CD yarns in a manner
that is offset in the machine direction from the manner in
which MD yarns 41,47 so interweave by two CD yarns.
[0024] With particular reference to Figures 1 and 3, it
will be noted that MD yarn 41, and MD yarn 47 which
weaves in the same manner, does not have a long float
on the surface 12 of fabric 10. Instead, MD yarns 41,47
weave over only CD yarns 22,28 of the second layer 16,
and tend to pull CD yarns 22, 28 inwardly with respect
to the surface 12, so that the knuckles formed by MD
yarns 41,47 when weaving with CD yarns 22,28 are in-
ward of the floats formed by MD yarns 42,43; 45,46;
48,49; and 50,51. As a consequence, MD yarns 41,47
are protected from heat and abrasion on the surface 12
of the fabric 10.

[0025] Similarly, MD yarn 44, and MD yarn 50 which
weaves in the same manner, also does not have a long
float on the surface 12 of fabric 10. Instead, MD yarns
44,50 weave over only CD yarns 26,32 of the second
layer 16, and tend to pull CD yarns 26,32 inwardly with
respect to the surface 12, so that the knuckles formed
by MD yarns 44,50 when weaving with CD yarns 26,32
are also inward of the floats formed by MD yarns 42,43;
45,46; 48,49; and 50,51. As a consequence, MD yarns
44,50 are also protected from heat and abrasion on the
surface 12 of the fabric 10.

[0026] Because the knuckles formed when MD yarns
41,47 weave over CD yarns 22,28, and when MD yarns
44,50 weave over CD yarns 26,32 are inward of the long
floats formed by MD yarns 42,43; 45,46; 48,49; 50,51,
MD yarns 41,44,47,50 define continuous air channels 60
between these twinned pairs. Continuous air channels
60 provide a solution to the problem of "drop-off" in dryer
sections such as single-run dryer sections. Continuous
air channels 60, which are oriented in the machine direc-
tion, perform the same function as is carried out by
grooved dryer rolls and cylinders. That is, they provide
volume for air carried into and trapped in a compression
wedge, thereby reducing the tendency for air to be forced
through the fabric 10 entirely, where it may cause "drop
off". The void volume provided by continuous air chan-
nels 60 is different from that in other dryer fabric struc-
tures, both woven and spiral-link, because the void vol-
ume is continuous. Most dryer fabrics have some void
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volume, but generally the void volume is provided in dis-
crete discontinuous pores or openings in the fabric. In
the present invention, the void volume is continuous in a
predetermined direction, such as in the machine direc-
tion.

[0027] Figure 2is aplan view of surface 18 of the fabric
10, andis the reverse of Figure 1. Figures 2 and 3A taken
together show that MD yarns 41-52 bind with a single CD
yarn 21,23,25,27,29,31 of the first layer 14 each time
they weave to the first layer 14. Specifically, MD yarns
41,47 bind with CD yarns 25,31 as they weave to the first
layer 14 twice in each repeat of the weave pattern. Sim-
ilarly, MD yarns 44,50 bind with CD yarns 23,29 as they
weave to the first layer 14 twice in each repeat of the
weave pattern. On the other hand, the twinned pairs of
MD yarns 42,43; 48,49 bind with CD yarn 21 as they
weave to the first layer 14 once in each repeat of the
weave pattern, while the twinned pairs of MD yarns 45,46;
51,52 bind with CD yarn 27 as they weave to the first
layer 14 once in each repeat of the weave pattern. As a
consequence, CD yarns 21,23,25,27,29,31 make up
most of the area of the surface 18 of the fabric, which
surface 18 may appropriately be described as a shute-
runner surface. In reality, CD yarns 22,24,26,28,30,32 of
the second layer 16 may barely be visible on the surface
18 of the actual fabric 10 as the spacing between the
yarns is quite small. In any event, the CD yarn-dominated
nature of the surface 18 of the fabric 10 protects MD
yarns 41-52 from heat and abrasion.

[0028] As an alternative to the arrangement previously
described, the CD and MD yarns could be arranged so
as to form a so-called monoplane surface wherein the
CD and MD yarns both form the paper-contacting sur-
face. Such monoplane surface arrangement would not
affect the air channels.

[0029] The fabric 10 preferably comprises only mono-
filament yarns. Specifically, the CD yarns may be anti-
contaminant polyester monofilament. Such anticontam-
inant may be more deformable than standard polyester
and, as a result, may more easily enable the fabric to be
woven so as to have a relatively low permeability (such
as 100 CFM) as compared to the more non-deformable
yarns. The CD yarns may have a circular cross-sectional
shape with one or more different diameters. For example,
CD yarns 24,30 may have a diameter of 0.90 mm while
CD yarns 21-23, 25-29,31,32 may have a diameter of
0.50 mm or 0.60 mm. Thatis, CD yarns 24,30 may be of
larger diameter than the other CD yarns 21-23, 25-29,
31,32 as suggested in Figures 1, 2, 3A, and 4. As twinned
pairs of MD yarns 42,43; 45,46; 48,49; and 51,52 weave
over CD yarns 24,30 when weaving up from or down to
CD yarns 21,27 in the first layer 14, the larger diameter
of CD yarns 24,30 provides additional depth to the con-
tinuous air channels 60. Alternatively, and as shown in
Figure 3B, all of the CD yarns (i.e. CD yarns 21-32) may
each have the same diameter such as 0.80 mm. The MD
yarns 41-52 may be flat monofilament yarns of substan-
tially rectangular cross-sectional shape. For example,
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the MD yarns 41-52 may have substantially rectangular
cross sections which measure 0.44 mm by 0.88 mm, the
longer dimension lying parallel to the plane of the surface
12 as shown in Figure 4.

[0030] The fabric 10 may be woven in a 6-harness re-
peat arrangement. Alternately, the fabric 10 may be wo-
ven in other harness repeat arrangements. For example,
it may be woven in a 4-hamess repeat arrangement.
[0031] Further, in addition to a circular cross-sectional
shape, one or more of the CD yarns may have other
cross-sectional shapes such as a rectangular cross-sec-
tional shape or a non-round cross-sectional shape. As
previously indicated, MD yarns 41-52 may be flat mono-
filament yarns of substantially rectangular cross-section-
al shape. Alternatively, any or all of such MD yarns may
have other cross-sectional shapes such as a circular
cross-sectional shape or a non-round cross-sectional
shape.

[0032] Inthe above 4-harness repeat example, single
MD yarns having a relatively large width may be used in
place of the twinned pairs of MD yarns.

[0033] As afurther alternate, a fabric 100 may be fab-
ricated without any twinned pairs of MD yarns. An exam-
ple of such arrangement is illustrated in Figure 6 which
is a plan view of a surface 112 of the papermaker’s fabric
100 according to another embodiment of the present in-
vention. The paper side of the papermaker’s fabric 100
may be smoother than that of fabric 10. In Figure 6, the
machine direction (MD) and cross-machine direction
(CD) may be as indicated. The spacing between the
yarns of the papermaker’s fabric 100 in this and other
figures is exaggerated for the sake of clarity. Figure 6
shows three repeats of the weave pattern side by side
one another.

[0034] MD yarns 141-158 are arranged in groups of
six in which no two MD yarns are arranged as a twinned
pair as in the embodiment of Figure 1. Irregardless, one
or more of MD yarns 141,144,147,150,153, and 156 may
define continuous air channels 160 on the surface 112
of the fabric 100 in a manner to be described below.
[0035] MD yarns 142,143, 145,146,148,149,151,152,
154,155,157 and 158 form long floats on the surface 112
of the fabric 100. More specifically, MD yarn 142 weaves
over CD yarns 121-125, under CD yarns 126-128, and
over CD yarns 129-132 in each repeat of the weave pat-
tern, whereby MD yarn 142 floats over four CD yarns
122,124,130,132 of the second layer 116 on the surface
112 of the fabric 100. MD yarns 146,148,152,154,158
weave in the same manner as MD yarn 142. MD yarn
143 weaves under CD yarn 121-122, over CD yarns
123-131, and under CD yarn 132 in each repeat of the
weave pattern, whereby MD yarn 143 floats over four
consecutive CD yarns 124,126,128,130 of the second
layer 116 on the surface 112 of the fabric 100. MD yarns
145,149,151,155,157 weave in the same manner as MD
yarn 143. The floats formed by MD yarns 142,
146,148,152,154,158 are offset in the machine direction
from those formed by MD vyarns 143,

10

15

20

25

30

35

40

45

50

55

145,149,151,155,157 by six CD yarns.

[0036] MD yarns 141,147,153 weave over CD yarn
121, under CD yarns 122-124, over CD yarns 125-127,
under CD yarns 128-130, and over CD yarns 131-132in
each repeat of the weave pattern. On the other hand, MD
yarns 144,150,156 weave over CD yarns121-123, under
CD yarns 124-126, over CD yarns 127-129, and under
CD yarns 130-132. As such, MD yarns 141,147, 153
weave with the CD yarns in a manner that is offset in the
machine direction from the manner in which MD yarns
144,150,156 so interweave by two CD yarns.

[0037] With reference to Figures 6 and 7, MD yarns
141,147, 153 do not have a long float on the surface 112
of fabric 100. Instead, MD yarns 141,147, 153 weave
overonly CD yarns 126,132 of the second layer 116, and
tend to pull CD yarns 126,132 inwardly with respect to
the surface 112, so that the knuckles formed by MD yarns
141,147, 153 when weaving with CD yarns 126,132 are
inward of the floats formed by MD yarns 142, 143,145,
146,148,149,151,152,154,155, 157,158. As a conse-
quence, MD yarns 141,147,153 are protected from heat
and abrasion on the surface 112 of the fabric 100.
[0038] Similarly, MD yarns 144,150,156 also do not
have along float on the surface 112 of fabric 100. Instead,
MD yarns 144,150,156 weave over only CD yarns
122,128 of the second layer 116, and tend to pull CD
yarns 122,128 inwardly with respect to the surface 112,
so that the knuckles formed by MD yarns 144,150,156
when weaving with CD yarns 122,128 are also inward of
the floats formed by MD vyarns 142, 143,145,
146,148,149,151,152,154,155, 157,158. As a conse-
quence, MD yarns 144,150,156 are also protected from
heat and abrasion on the surface 112 of the fabric 100.
[0039] The knuckles formed when MD vyarns
141,147,153 weave over CD yarns 126,132 and when
MD yarns 144,150,156 weave over CD yarns 122,128
are inward of the long floats formed by MD yarns 142,
143,145, 146,148,149,151,152,154,155, 157,158. As a
result, MD yarns 141,144,147,150,153,156 may define
continuous air channels 160 there between. Such con-
tinuous air channels 160 are oriented in the machine di-
rection and may perform in a manner similar to air chan-
nels 60.

[0040] MD yarns 141-158 bind with the CD yarns of
the first layer 114 each time they weave to the first layer.
Specifically, MD yarns 141,147,153 bind twice with CD
yarns in the first layer 114 in each repeat of the weave
pattern, that is, these MD yarns bind with CD yarns
123,129 in each repeat of the weave pattern. Similarly,
MD yarns 144,150,156 bind twice with CD yarns in the
first layer 114 in each repeat of the weave pattern, that
is, these MD yarns bind with CD yarns 125,131 in each
repeat of the weave pattern. On the other hand, MD yarns
142,146, 148,152,154,158 bind once with CD yarns in
the first layer 114 in each repeat of the weave pattern,
that is, these MD yarns bind with CD yarn 127 in each
repeat of the weave pattern, and MD yarns
143,145,149,151,155,157 bind once with CD yarnsin the
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first layer 114 in each repeat of the weave pattern, that
is, these MD yarns bind with CD yarn 121 in each repeat
of the weave pattern. As a consequence, CD yarns
121,123,125,127,129,131 make up most of the area of
the surface 118 of the fabric 100. CD vyarns
122,124,126,128,130,132 of the second layer 116 may
barely be visible on the surface 118 of the actual fabric
100 as the spacing between the yarns is quite small. In
any event, the CD yarns of the surface 118 of the fabric
100 may protect the MD yarns from heat and abrasion.
[0041] Yarns used in the fabric 100 may be monofila-
ment-type yarns, such as anticontaminant polyester
monofilament yarns. As previously described, such an-
ticontaminant may be more deformable than standard
polyester and the woven fabrics may have a relatively
low permeability (such as 100 CFM). Additionally, some
or all of the CD yarns 121-132 may have a rectangular
cross-sectional shape or a non-round cross-sectional
shape or a circular cross-sectional shape with one or
more different diameters, such as in a manner similar to
that previously described with regard to fabric 10. Fur-
thermore, some or all of the MD yarns 141-158 may have
cross-sectional shapes such as a circular cross-sectional
shape or a non-round cross-sectional shape or may be
flat monofilament yarns having substantially rectangular
cross-sectional shape, such as in a manner similar to
that previously described with regard to fabric 10.
[0042] Therefore, CD yarns 21-32 and 121-132 may
be monofilament yarns of any of the synthetic polymeric
resins used in the production of such yarns for paper
machine clothing. Polyester and polyamide are but two
examples of such materials. Other examples of such ma-
terials are polyphenylene sulfide (PPS), which is com-
mercially available under the name RYTON®, and a
modified heat-, hydrolysis- and contaminant- resistant
polyester of the variety disclosed in commonly assigned
U.S. Patent No. 5,169,499, and used in dryer fabrics sold
by Albany International Corp. under the trademark
THERMONETICS®. Such fibers have a hindered car-
boxyl group and are a copolymer of terephthalic acid, 1,
4-dimethylolcyclohexane and isophthalic acid. Further,
such materials as poly (cyclohexanedimethylene tereph-
thalateisophthalate) (PCTA), polyetheretherketone
(PEEK) and others could also be used. Furthermore, one
or more of the CD yarns may have a circular, rectangular
or other cross-sectional shapes.

[0043] As previously indicated, MD yarns 41-52 and
141-158 may be flat monofilament yarns of substantially
rectangular cross-sectional shape. Alternatively, any or
all of such MD yarns may have other cross-sectional
shapes. Additionally, MD yarns 41-52 and 141-158 may
be any of the synthetic polymeric resins used in the pro-
duction of yarns for paper machine clothing. Polyester
and polyamide are but two examples, along with the other
materials disclosed above.

[0044] The fabric 10 and/or 100 may be used with a
single run or single tier dryer section. Alternatively, the
fabric 10 and/or 100 may be used with other types of
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dryer sections, such as that shown in Figure 5. As is to
be appreciated, in such situation, fabrics 99 would be
replaced with fabrics 10 or 100.

[0045] Further, as previously described, the fabric 10
and the fabric 100 each have a number of air channels.
The number of air channels in the fabric 10 per unitlength
may be the same as or different from that in the fabric 100.
[0046] Furthermore, the surface having the air chan-
nels may be smoother than the non-air channel surface;
whereas, the non-air channel surface may provide a bet-
ter grip than the air-channel surface. As a result, it may
be desirable to have the air-channel surface face the pa-
per in some circumstances and to have the non-air chan-
nel surface face the paper in other circumstances. There-
fore, during operation, the fabric 10 and/or fabric 100 may
be arranged such that either side thereof may face the
paper sheet. Thatis, surface 12 or surface 18 of the fabric
10 may face the paper sheet, and surface 112 or surface
118 of the fabric 100 may face the paper sheet.

[0047] Additionally, the MD yarns and the CD yarns
may be interwoven such that the MD and CD yarn knuck-
les lie in substantially the same plane. Such arrangement
may provide a relatively smooth surface. Alternatively,
the MD yarns and the CD yarns may be interwoven such
that the CD yarn knuckles lie in a plane higher (or closer
to the surface) than that of the MD knuckles. This ar-
rangement protects the MD yarns.

[0048] Although in the above embodiments the fabrics
were described as having two CD layers, certain number
of repeat patterns, certain length of the MD floats, certain
offset values, and so forth, the present invention is not
so limited. That is, the present fabrics may have more
than two CD layers, may have different number of repeat
patterns, may have different length MD floats, and differ-
ent offset values.

[0049] Modifications to the above would be obvious to
those of ordinary skill in the art, but would not bring the
invention so modified beyond the scope of the present
invention. For example, while fabric 10 and 100 may be
flat-woven and joined into endless form for use on the
dryer section of a paper machine, it is also possible to
produce the fabric 10 and/or 100 by endless weaving, in
which case the MD yarns 41-52 and/or 141-158 would
be weft yarns during the weaving process and the CD
yarns 21-32 and/or 121-132 would be warp yarns. The
claims to follow should be construed to cover such a sit-
uation.

Claims

1. A papermaker’s dryer fabric (10) having a first sur-
face and a second surface the fabric (10) comprising:

afirstlayer (14) and a second layer (16) of cross-
machine direction (CD) yarns (21-32) wherein
the first layer (14) of CD yarns is disposed at the
first surface (18) of the fabric and the second
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layer (16) of CD yarns is disposed at the second
surface (12) of the fabric: and

a plurality of machine-direction (MD) yarns ar-
ranged in groups each having a first MD yarn
(44) and two second MD yarns (43, 45);
wherein said first MD yarn (44) in each group is
interwoven with said CD yarns of said first (14)
and second (16) layers in a duplex weave,
wherein the first MD yarn (44) interweaves twice
with the CD yarns of the first layer (14) and twice
with the CD yarns of the second layer (16) within
a repeat pattern while binding with only one CD
yarn of the first layer (14) each time it inter-
weaves with the first layer (14) and binding with
only one CD yarn of the second layer (16) each
time it interweaves with the second law (16):
wherein said second MD yarns (43, 45) in each
said group are also interwoven with said CD
yarns of said first (14) and second (16) layers in
a duplex weave, said second MD yarns (43, 45)
binding with only one CD yarn of said first layer
(14) when interweaving therewith and floating
over at least two consecutive CD yarns of said
second layer (16) when interweaving therewith
within said repeat pattern; and

wherein said first MD yarn (44) in each said
groupis between said two second MD yarns (43,
45) thereof,

whereby a continuous air channel (60) is formed
on the second surface (12) of the fabric by said
first MD yarn (44) between said second MD
yarns (43, 45) in each said group.

The papermaker’s fabric as in claim 1 wherein said
second MD, yarns in each said group float over four
consecutive CD yarns of said second layer when in-
terweaving therewith within said repeat pattern.

The papermaker’s fabric as in claim 1 wherein at
least some of said MD yarns are flat monofilament
yarns of substantially rectangular cross-sectional
shape.

The papermaker’s fabric as in claim 1 wherein at
least some of said MD yarns are flat monofilament
yarns having non-round cross-sectional shape.

The papermaker’s fabric as in claim 1 wherein at
least some of said MD yarns are one of polyamide
yarns, polyester yarns, polyphenylene sulfide yarns,
modified heat-, hydrolysis- and contaminant-resist-
ant polyester yarns, poly(cyclohexanedimethylene
terephthalateisophthalate) yarns, and poly-
etheretherketone yarns.

The papermaker’s fabric as in claim | wherein at least
some of said CD yarns are monofilament yarns hav-
ing one of a circular cross-sectional shape and a
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12.

rectangular cross-sectional shape.

The papermaker’s fabric as in claim 1 wherein at
least some of said CD yarns are monofilament yarns
having a non-round cross-sectional shape.

The papermaker’s fabric as in claim 6 wherein some
of said CD yarns have the circular cross-sectional
shape with a first diameter and some of said CD
yarns have the circular cross-sectional shape with a
second diameter which is different from said first di-
ameter.

The papermaker’s fabric as in claim 6 wherein at
least some of said CD yarns are one of polyamide
yarns, polyester yarns, polyphenylene sulfide yarns,
modified heat-, hydrolysis- and contaminant-resist-
ant polyester yarns, poly(cyclohexanedimethylene
terephthalateisophthalate) yarns, and poly-
etheretherketone yarns.

The papermaker’s fabric as in claim 1 wherein said
CD yarns of said first layer are offset in the machine
direction relative to said CD yarns of said second
layer so as not to be in vertically stacked positions
relative thereto.

The papermaker’s fabrics as in claim 1 wherein each
group of MD yarns further comprises two third MD
yarns (148, 152);

wherein said third MD yarns (148, 52) in each said
group are interwoven with said CD yarns of said first
and second layers (114, 116) in a duplex weave,
said third MD yarns (148, 152) binding with only one
CD yarn of said first layer (114) when interweaving
therewith and floating over at least two consecutive
CDyarns of said second layer (116) when interweav-
ing therewith within said repeat pattern;

wherein said second MD yarns (149, 151) are offset
from said third MD, yarns (148, 152) in a direction
parallel to the MD yarns, the second MD yarns weav-
ing with the CD yarns in a manner that is offset in
the machine direction from the manner in which the
third MD yarns weave with the CD yarns; and
wherein said first MD yarn (150) is between said two
second MD yarns (149, 151) which are between said
third MD yarns (148, 152) in each said group.

The papermaker’s fabric as in claim 11 wherein each
said group further includes a fourth MD yarn wherein
said fourth MD yarn in each said group is interwoven
with said CD yarns of said first and second layers in
a duplex weave such that the fourth MD yarn (147)
interweaves twice with the CD yarns (121, 123, 125,
127, 129, 131) of the first layer (114) and twice with
the CD yarns (122,_124, 126, 128, 130, 132) of the
second layer (116) within said repeat pattern while
binding with only one CD yarn of the first layer each
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time it interweaves with the first layer and binding
with only one CD yarn of the second layer each time
it interweaves with the second layer, and wherein
said fourth MD yarn (147) is offset from said first MD
yarn (144) in the direction parallel to the MD yarns,
the fourth MD yarn weaving with the CD yarns in a
manner that is offset in the machine direction from
the manner in which the first MD yarn weaves with
the CD yarns, and wherein said fourth MD yarn in
each said group is between one of said third MD
yarns (146) thereof and one of the third MD yarns
(148) of an adjacent group, whereby a second con-
tinuous air channel (160) is formed on the second
surface (112) of the fabric in each said group by said
fourth MD yarn between one of said third MD yarns
in the respective group and one of the third MD yarns
of the adjacent group.

The papermaker’s fabric as in claim 12 wherein said
second MD yarns in each said group float over four
consecutive CD yarns of said second layer when in-
terweaving therewith within said repeat pattern.

The papermaker’s fabric as in claim 12 wherein said
third MD yarns in each said group float over four CD
yarns of said second layer when interweaving there-
with within said repeat pattern.

The papermaker’s fabric as in claim 12 wherein at
least some of said MD yarns are flat monofilament
yarns of substantially rectangular cross-sectional
shape.

The papermaker’s fabric as in claim 12 wherein at
least some of said MD yarns are flat monofilament
yarns having non-round cross-sectional shape.

The papermaker’s fabric as in claim 12 wherein at
least some of said MD yarns are one of polyamide
yarns, polyester yarns, polyphenylene sulfide yarns,
modified heat-, hydrolysis- and contaminant-resist-
ant polyester yarns, poly(cyclohexanedimethylene
terephthalateisophthalate) yarns, and poly-
etheretherketone yarns.

The papermaker’s fabric as in claim 12 wherein at
least some of said CD yarns are monofilament yarns
having one of a circular cross-sectional shape and
a rectangular cross-sectional shape.

The papermaker’s fabric as in claim 12 wherein at
least some of said CD yarns are monofilament yarns
having non-round cross-sectional shape.

The papermaker’s fabric as claimed in claim 18
wherein some of said CD yarns have the circular
cross-sectional shape with afirst diameter and some
of said CD yarns have the circular cross-sectional
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shape with a second diameter which is different from
said first diameter.

The papermaker’s fabric as in claim 12 wherein at
least some of said CD yarns are one of polyamide
yarns, polyester yarns, polyphenylene sulfide yarns,
modified heat-, hydrolysis- and contaminant-resist-
ant polyester yarns, poly(cyclohexanedimethylene
terephthalateisophthalate) yarns, and poly-
etheretherketone yarns.

The papermaker’s fabric as in claim 12 wherein said
CD yarns of said first layer are offset in the machine
direction relative to said CD yarns of said second
layer so as not to be in vertically stacked positions
relative thereto.

Patentanspriiche

1.

Trockensieb (Trockner Textilerzeugnis) (10) fir die
Papierherstellung, mit einer ersten Oberflache und
einer zweiten Oberflache, wobei das Textilerzeugnis
(10) umfasst:

eine erste Schicht (14) und eine zweite Schicht
(16) aus Faden quer zur Maschinenrichtung
(cross-machine direction, CD) (21-32), wobei
die erste Schicht (14) von CD Faden an der er-
sten Oberflache (18) des Textilerzeugnisses an-
geordnet ist und die zweite Schicht (16) von CD
Faden an der zweiten Oberflache (12) des Tex-
tilerzeugnisses angeordnet ist; und

eine Vielzahl von Faden in Maschinenrichtung
(machine direction, MD), die in Gruppen ange-
ordnet sind, die jeweils einen ersten MD Faden
(44) und zwei zweite MD Faden (43, 45) aufwei-
sen;

wobei der erste MD Faden (44) in jeder Gruppe
mit den CD Faden der ersten (14) und der zwei-
ten Schicht (16) in einer Duplex Webart verwo-
ben ist,

wobei der erste MD Faden (44) zweifach mit den
CD Faden der ersten Schicht (14) und zweifach
mit den CD Faden der zweiten Schicht (16) in
einem sich wiederholenden Muster verwoben
ist, wahrend er jedes Mal, wenn mit der ersten
Schicht (14) verwoben ist, mit nur einem CD Fa-
den der ersten Schicht (14) bindet, und jedes
Mal, wenn er mit der zweiten Schicht (16) ver-
woben ist, mit nur einem CD Faden der zweiten
Schicht(16) bindet;

wobei die zweiten MD Faden (43, 45) in jeder
dieser Gruppen auch mit den CD Faden der er-
sten (14) und zweiten Schicht (16) in einer Du-
plex Webart verwoben sind, wobei die zweiten
MD Faden (43, 45) mit nur einem CD Faden der
ersten Schicht (14) binden, wenn sie damit ver-
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woben sind und Uber mindestens zwei aufein-
ander folgende CD Faden der zweiten Schicht
(16) flottieren, wenn sie damit in dem sich wie-
derholenden Muster verwoben sind; und
wobei der erste MD Faden (44) in jeder dieser
Gruppen zwischen den beiden zweiten MD Fa-
den (43, 45) davon ist,

wobei ein durchgangiger Luftkanal (60) auf der
zweiten Oberflache (12) des Textilerzeugnisses
durch den ersten MD Faden (44) zwischen den
zweiten MD Faden (43, 45) in jeder Gruppe ge-
bildet wird.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 1, wobei die zweiten MD Faden in jeder Grup-
pe Uber vier aufeinander folgende CD Faden der
zweiten Schichtflottieren, wenn sie damitin dem sich
wiederholenden Muster verwoben sind.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 1, wobei zumindest einige der MD Faden fla-
che Monofilament Faden mit im wesentlichen recht-
eckigem Querschnitt sind.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 1, wobei zumindest einige der MD Faden fla-
che Monofilament Faden mit einem nicht runden
Querschnitt sind.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 1, wobei zumindest einige der MD Faden ei-
ner von Polyamidfaden, Polyesterfaden, Polypheny-
lensulfidfaden, modifizierten hitze-, hydrolyse- und
verschmutzungsresistenten Polyesterfaden, Poly
(cyclohexandimethylen-  terephthalatisophthalat)-
Faden und Polyetheretherketonfaden sind.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 1, wobei zumindest einige der CD Faden Mo-
nofilament FAden mit entweder kreisférmigem Quer-
schnitt oder rechteckigem Querschnitt sind.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 1, wobei zumindest einige der CD Faden Mo-
nofilament Faden mit einem nicht runden Quer-
schnitt sind.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 6, wobei einige der CD Faden einen kreisfor-
migem Querschnitt mit einem ersten Durchmesser
aufweisen und einige der CD Faden einen kreisfor-
migem Querschnitt mit einem zweiten Durchmesser
aufweisen, der verschieden von dem ersten Durch-
messer ist.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 6, wobei zumindest einige der CD Faden ei-
ner von Polyamidfaden, Polyesterfaden, Polypheny-
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12.

lensulfidfaden, modifizierten hitze-, hydrolyse- und
verschmutzungsresistenten Polyesterfaden, Poly
(cyclohexandimethylen-  terephthalatisophthalat)-
Faden und Polyetheretherketonfaden sind.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 1, wobei die CD Faden der ersten Schicht in
Relation zu den CD F&den der zweiten Schicht in
Maschinenrichtung versetzt sind, um nichtin vertikal
gestapelter Position dazu zu sein.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 1, wobei jede Gruppe von MD Faden weiter-
hin zwei dritte MD Faden (148, 152) umfasst;
wobei die dritten MD Faden (148, 152) in jeder Grup-
pe mit den CD Faden der ersten und der zweiten
Schicht (114, 116) in einer Duplex Webart verwoben
sind, wobei die dritten MD Faden (148, 152) mit nur
einem CD Faden der ersten Schicht (114) binden,
wenn sie damit verwoben sind und tber zumindest
zwei aufeinander folgende CD Faden der zweiten
Schicht (116) flottieren, wenn sie damit in dem sich
wiederholenden Muster verwoben sind;

wobei die zweiten MD Faden (149, 151) von den
dritten MD Faden (148, 152) in einer parallelen Rich-
tung zu den MD Faden versetzt sind, wobei die zwei-
ten MD Faden mit den CD Faden in einer Art und
Weise weben, die in Maschinenrichtung von der Art
und Weise versetzt ist, in der die dritten MD Faden
mit den CD Faden weben; und

wobei der erste MD Faden (150) zwischen zwei
zweiten MD Faden (149, 151) ist, die zwischen zwei
dritten MD F&den (148, 152) in jeder Gruppe sind.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 11, wobei jede Gruppe von MD Faden wei-
terhin einen vierten MD Faden umfasst, wobei der
vierte MD Faden in jeder Gruppe mit den CD Faden
der ersten und der zweiten Schicht in einer Duplex
Webart verwoben ist, so dass der vierte MD Faden
(147) zweifach mit den CD Faden (121, 123, 125,
127,129, 131) der ersten Schicht (114) und zweifach
mit den CD Faden (122, 124, 126, 128, 130, 132)
der zweiten Schicht (116) in einem sich wiederho-
lenden Muster verwoben ist, wahrend er jedes Mal,
wenn mit der ersten Schicht verwoben ist, mit nur
einem CD Faden der ersten Schicht bindet, und je-
des Mal, wenn er mit der zweiten Schicht verwoben
ist, mit nur einem CD Faden der zweiten Schicht bin-
det, und wobei der vierte MD Faden (147) von dem
ersten MD Faden (144) in der parallelen Richtung
zu den MD Faden versetzt ist, wobei der vierte MD
Faden mit den CD Faden in einer Art und Weise
webt, die in Maschinenrichtung von der Art und Wei-
se versetzt ist, in der der erste MD Faden mit den
CD Faden webt; und wobei der vierte MD Faden in
jeder Gruppe zwischen einem der dritten MD Faden
(146) davon und einem der dritten MD Faden (148)
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einer benachbarten Gruppe ist, wobei ein zweiter
durchgéangiger Luftkanal (160) auf der zweiten Ober-
flache (112) des Textilerzeugnisses in jeder Gruppe
durch den vierten MD Faden zwischen einem der
dritten MD Faden der jeweiligen Gruppe und einem
der dritten MD Faden einer benachbarten Gruppe
gebildet wird.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 12, wobei die zweiten MD Faden in jeder
Gruppe Uber vier aufeinander folgende CD Faden
der zweiten Schicht flottieren, wenn sie damit in dem
sich wiederholenden Muster verwoben sind.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 12, wobei die dritten MD Faden in jeder Grup-
pe Uber vier CD Faden der zweiten Schicht flottieren,
wenn sie damit in dem sich wiederholenden Muster
verwoben sind.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 12, wobei zumindest einige der MD Faden
flache Monofilament Faden mit im wesentlichen
rechteckigem Querschnitt sind.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 12, wobei zumindest einige der MD Faden
flache Monofilament Faden mit einem nicht runden
Querschnitt sind.

Textilerzeugnis fir die Papierherstellung nach An-
spruch 12, wobei zumindest einige der MD Faden
einer von Polyamidfaden, Polyesterfaden, Polyphe-
nylensulfidfaden, modifizierten hitze-, hydrolyse-
und verschmutzungsresistenten Polyesterfaden,
Poly (cyclohexandimethylen- terephthalatisophtha-
lat)-Faden und Polyetheretherketonfédden sind.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 12, wobei zumindest einige der CD Faden
Monofilament Faden mit entweder kreisformigem
Querschnitt oder rechteckigem Querschnitt sind.

Textilerzeugnis fir die Papierherstellung nach An-
spruch 12, wobei zumindest einige der CD Faden
Monofilament Faden mit einem nicht runden Quer-
schnitt sind.

Textilerzeugnis fir die Papierherstellung nach An-
spruch 18 wobei einige der CD Faden einen kreis-
férmigem Querschnitt mit einem ersten Durchmes-
ser aufweisen und einige der CD Faden einen kreis-
férmigem Querschnitt mit einem zweiten Durchmes-
ser aufweisen, der verschieden von dem ersten
Durchmesser ist.

Textilerzeugnis fur die Papierherstellung nach An-
spruch 12, wobei zumindest einige der CD Faden
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einer von Polyamidfaden, Polyesterfaden, Polyphe-
nylensulfidfaden, modifizierten hitze-, hydrolyse-
und verschmutzungsresistenten Polyesterfaden,
Poly (cyclohexandimethylen- terephthalatisophtha-
lat)-Faden und Polyetheretherketonfaden sind.

22. Textilerzeugnis fur die Papierherstellung nach An-

spruch 12, wobei die CD Faden der ersten Schicht
in Relation zu den CD Faden der zweiten Schicht in
Maschinenrichtung versetzt sind, um nicht in vertikal
gestapelter Position dazu zu sein.

Revendications

Toile de séchage (10) pour machines a papier com-
prenant une premiere surface et une deuxiéme sur-
face, la toile (10) comprenant :

une premiere couche (14) et une deuxiéme cou-
che (16) defils (21 a 32) dans le sens transversal
a la machine (dit sens CD) ou la premiére cou-
che (14) de fils CD est disposée au niveau de
la premiéere surface (18) de la toile et la deuxie-
me couche (16) de fils CD est disposée au ni-
veau de la deuxiéme surface (12) de la toile ; et
une pluralité de fils dans le sens machine (dit
sens MD) disposés par groupes ayant chacun
un premier fil MD (44) et deux deuxiémes fils
MD (43, 45) ;

ou ledit premier fil MD (44) dans chaque groupe
s’enlace avec lesdits fils CD desdites premiére
et deuxieme couches (14, 16) dans une armure
duplex,

ou le premier fil MD (44) s’enlace deux fois avec
les fils CD de la premiere couche (14) et deux
fois avec les fils CD de la deuxieme couche (16)
selon un dessin répété tout en se liant avec un
seul fil CD de la premiére couche (14) a chaque
fois qu'’il s’enlace avec la premiére couche (14)
et en se liant avec un seul fil CD de la deuxieme
couche (16) a chaque fois qu'’il s’enlace avec la
deuxiéme couche (16) ;

ou lesdits deuxiemes fils MD (43, 45) dans cha-
cun desdits groupes s’enlacent également avec
lesdits fils CD desdites premiére (14) et deuxie-
me (16) couches en une armure duplex, lesdits
deuxiemes fils MD (43, 45) se liant avec un seul
fil CD de ladite premiére couche (14) lorsqu’ils
s’enlacent avec celle-ci et flottant sur au moins
deuxfils CD consécutifs de ladite deuxiéme cou-
che (16) lorsqu’ils s’enlacent avec cette derniere
dans ledit dessin répété ; et

ou ledit premier fil MD (44) dans chacun desdits
groupes se situe entre lesdits deux deuxiémes
fils MD (43, 45) de ce groupe,

moyennant quoi un canal d’air continu (60) est
formé sur la deuxiéme surface (12) de la toile
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par ledit premier fil MD (44) entre lesdits deuxié-
mes fils MD (43, 45) dans chacun desdits grou-
pes.

Toile pour machines a papier selon la revendication
1 dans laquelle lesdits deuxiemes fils MD dans cha-
cun desdits groupes flottent sur quatre fils CD con-
sécutifs de ladite deuxiéme couche lorsqu'ils s’en-
lacent avec cette derniére dans ledit dessin répété.

Toile pour machines a papier selon la revendication
1 dans laquelle au moins certains desdits fils MD
sont des fils mono-filaments plats dont la forme en
coupe transversale est essentiellement rectangulai-
re.

Toile pour machines a papier selon la revendication
1 dans laquelle au moins certains desdits fils MD
sont des fils monofilaments plats dont la forme en
coupe transversale est non-arrondie.

Toile pour machines a papier selon la revendication
1 dans laquelle au moins certains desdits fils MD
sont des fils en polyamide, des fils en polyester, des
fils en sulfure de polyphényléne, des fils en polyester
modifié et résistant a la chaleur, a I'hydrolyse et aux
contaminants, des fils en poly (cyclohexanediméthy-
Iéne téréphthalateisophthalate), ou bien des fils en
polyétheréthercétone.

Toile pour machines a papier selon la revendication
1 dans laquelle au moins certains desdits fils CD
sont des fils mono-filaments présentant une forme
en coupe transversale circulaire ou rectangulaire.

Toile pour machines a papier selon la revendication
1 dans laquelle au moins certains desdits fils CD
sont des fils mono-filaments dont la forme en coupe
transversale est non-arrondie.

Toile pour machines a papier selon la revendication
6 dans laquelle la forme en coupe transversale de
certains desdits fils CD est circulaire avec un premier
diameétre et la forme en coupe transversale de cer-
tains desdits fils CD est circulaire avec un deuxiéme
diamétre qui est différent dudit premier diametre.

Toile pour machines a papier selon la revendication
6 dans laquelle au moins certains desdits fils CD
sont des fils en polyamide, des fils en polyester, des
fils en sulfure de polyphényléne, des fils en polyester
modifié et résistant a la chaleur, a I'hydrolyse et aux
contaminants, des fils en poly (cyclohexanediméthy-
Iene téréphthalateisophthalate), ou bien des fils en
polyétheréthercétone.

10. Toile pour machines a papier selon la revendication

1 dans laquelle lesdits fils CD de ladite premiére cou-
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11.

12.

20

che sont décalés dans le sens machine par rapport
auxdits fils CD de ladite deuxieme couche afin de ne
pas se retrouver dans des positions empilées verti-
calement par rapport a eux.

Toile pour machines a papier selon la revendication
1 dans laquelle chaque groupe de fils MD comprend
en outre deux troisiemes fils MD (148, 152) ;

ou lesdits troisiemes fils MD (148, 152) dans chacun
desdits groupes s’enlacent avec lesdits fils CD des-
dites premiére et deuxiéme couches (114, 116) en
une armure duplex, lesdits troisiémes fils MD (148,
152) se liant avec un seul fil CD de ladite premiére
couche (114) lorsqu’ils s’enlacent avec cette dernie-
re et flottant sur au moins deux fils CD consécutifs
de ladite deuxieme couche (116) lorsqu’ils s’enla-
cent avec cette derniére dans ledit dessin répété ;
ou lesdits deuxiemes fils MD (149, 151) sont décalés
desdits troisiemes fils MD (148, 152) dans une di-
rection paralléle aux fils MD, les deuxiémes fils MD
s’enlacant avec les fils CD de maniére a étre décalés
dans le sens machine par rapport a la fagon avec
laquelle les troisiemes fils MD s’enlacent avec les
fils CD ; et

ou ledit premier fil MD (150) se situe entre lesdits
deux deuxiemes fils MD (149, 151) qui sont entre
lesdits troisiemes fils MD (148, 152) dans chacun
desdits groupes.

Toile pour machines a papier selon la revendication
11 dans laquelle chacun desdits groupes comporte
en outre un quatrieme fil MD ou ledit quatriéme fil
MD dans chacun desdits groupes s’enlace avec les-
dits fils CD desdites premiére et deuxieme couches
en une armure duplex de sorte que le quatrieme fil
MD (147) s’enlace deux fois avec les fils CD (121,
123,125,127,129, 131) de la premiére couche (114)
et deux fois avec les fils CD (122, 124, 126, 128,
130, 132) de la deuxiéme couche (116) dans ledit
dessin répété tout en se liant avec un seul fil CD de
la premiere couche a chaque fois qu'’il s’enlace avec
la premiére couche et en se liant avec un seul fil CD
de la deuxiéme couche a chaque fois qu’il s’enlace
avec la deuxiéme couche, et ou ledit quatrieme fil
MD (147) est décalé par rapport audit premier fil MD
(144) dans la direction paralléle aux fils MD, le qua-
trieme fil MD s’enlacant avec les fils CD de sorte a
étre décalé dans le sens machine par rapport a la
fagon avec laquelle le premier fil MD s’enlace avec
les fils CD, et ou ledit quatrieme fil MD dans chacun
desdits groupes se situe entre I'un desdits troisiemes
fils MD (146) de ce groupe et I'un des troisiemes fils
MD (148) d’'un groupe adjacent, moyennant quoi un
deuxieme canal d’air continu (160) est formé sur la
deuxieéme surface (112) de la toile dans chacun des-
dits groupes par ledit quatrieme fil MD entre I'un des-
dits troisiemes fils MD dans le groupe respectif et
I'un des troisiemes fils MD du groupe adjacent.
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Toile pour machines a papier selon la revendication
12 dans laquelle lesdits deuxiémes fils MD de cha-
cun desdits groupes flottent sur quatre fils CD con-
sécutifs de ladite deuxiéme couche lorsqu’ils s’en-
lacent avec eux dans ledit dessin répété.

Toile pour machines a papier selon la revendication
12 dans laquelle lesdits troisiemes fils MD dans cha-
cun desdits groupes flottent sur quatre fils CD de
ladite deuxieme couche lorsqu’ils s’enlacent avec
eux dans ledit dessin répété.

Toile pour machines a papier selon la revendication
12 dans laquelle au moins certains desdits fils MD
sont des fils mono-filaments plats dont la forme en
coupe transversale est essentiellement rectangulai-
re.

Toile pour machines a papier selon la revendication
12 dans laquelle au moins certains desdits fils MD
sont des fils mono-filaments plats dont la forme en
coup transversale est non-arrondie.

Toile pour machines a papier selon la revendication
12 dans laquelle au moins certains desdits fils MD
sont des fils en polyamide, des fils en polyester, des
fils en sulfure de polyphényléne, des fils en polyester
modifié et résistant a la chaleur, a I'hydrolyse et aux
contaminants, des fils en poly (cyclohexanediméthy-
Iene téréphthalateisophthalate), ou bien des fils en
polyétheréthercétone.

Toile pour machines a papier selon la revendication
12 dans laquelle au moins certains desdits fils CD
sont des fils mono-filaments présentant une forme
en coup transversale circulaire ou rectangulaire.

Toile pour machines a papier selon la revendication
12 dans laquelle au moins certains desdits fils CD
sont des fils mono-filaments dont la forme en coupe
transversale est non-arrondie.

Toile pour machines a papier selon la revendication
18 dans laquelle la forme en coupe transversale de
certains desdits fils CD est circulaire avec un premier
diamétre etlaforme en coup transversale de certains
desdits fils CD est circulaire avec un deuxiéme dia-
meétre qui est différent dudit premier diameétre.

Toile pour machines a papier selon la revendication
12 dans laquelle au moins certains desdits fils CD
sont des fils en polyamide, des fils en polyester, des
fils en sulfure de polyphényléne, des fils en polyester
modifié et résistant a la chaleur, a I'hydrolyse et aux
contaminants, des fils en poly (cyclohexanediméthy-
Iene téréphthalateisophthalate), ou bien des fils en
polyétheréthercétone.
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22. Toile pour machines a papier selon la revendication

12 dans laquelle lesdits fils CD de ladite premiére
couche sont décalés dans le sens machine par rap-
port auxdits fils CD de ladite deuxiéme couche afin
de ne pas étre dans des positions empilées vertica-
lement par rapport a eux.
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